reported that strains of Providencia stuartii exhibited a degree of resistance to cationic antiseptics. This resistance was registered in standard minimum inhibitory concentration (MIC) and bactericidal tests performed under laboratory conditions. The objective of the work reported in this paper was to study the sensitivity of P. stuartii to antiseptics under conditions that more closely represent those applying in clinical situations.
The main clinical problem posed by P. stuartli stems from its capacity to cause infections in urinary tracts that are undergoing catheterisation or some other kind of instrumentation (Dutton and Ralston, 1957; Milner, 1963; Li and Miller, 1970; Solberg and Matsen, 1971) . The infections are often difficult to treat because of the extensive antibiotic resistance of these organisms (Dobrey, 1971; Graevenitz and Nourbaksh, 1972; Keane et al., 1975; British Medical Journal, 1977) .
The bladder management schemes for these patients often involve cleansing the external genitalia with cationic antiseptics (Desautels, 1969; Stickler et al., 1971) . Antiseptics, such as chlorhexidine, are also included in lubricating creams used to facilitate the passage of the catheter into the bladder (Gillespie et al., 1967) . In some cases, chlorhexidine has been Received for publication 15 March 1978 included in the drainage reservoirs in order to prevent the build-up of large populations of bacteria in the urine, which could then be a potential source of reinfection or cross-infection (Blandy, 1970) .
The laboratory tests performed on the providencia strains employed broth-grown cells, which were tested against antiseptics in agar and broth (Stickler and Thomas, 1976) . In the clinical situations described, the organisms have grown in urine, and the antiseptic is required to act in the presence of the urine growth medium. Therefore, we have attempted to test the sensitivity of providencia and other organisms under conditions that reflect these clinical situations.
Material and methods

BACTERIAL STRAINS
The providencia strains 47, 67, 101, and 103 were clinical isolates reported on previously (Stickler and Thomas, 1976) . Proteus mirabilis 61 (Stickler, 1974) 
BACTERICIDAL EFFECT OF ANTISEPTICS ON URINE-GROWN CELLS
The bacteria were grown overnight in pooled urine at 370C, the urine having been collected from male volunteers and sterilised by being passed through a membrane filter (Sartorious Ltd, 0-22 ,um pore size). Samples (4 5 ml) of these urine cultures were mixed with 0-5 ml of aqueous solutions of various antibacterial agents and incubated at 250C for 10 minutes. At the end of this period, 0 5 ml volumes were diluted 1 in 10 (Table 2) . Table 3 reports the results of attempts to discover whether higher concentrations of chlorhexidine would be more effective against five of the providencia isolates. The data suggest that a concentration of 20 000 Pg/ml was necessary to induce complete loss of viability in all strains.
When considering alternative antiseptics, the choice is limited to those that are non-irritant to the skin and membranes of the urinary tract. Table 4 
Discussion
The results of the MIC determinations on the 23 isolates (Table 1) confirm earlier reports that resistance to chlorehexidine can be recorded in P. stuartii (Stickler and Thomas, 1976) , P. mirabilis (Gillespie et al., 1967; Stickler, 1974) , and Pseudomonas aeruginosa (Bentley et al., 1968 The effectiveness of phenoxyethanol against certain Gram-negative bacteria has been known for some time. Berry (1944) found that its activity was greatest against Pseudomonas pyocyanea (aeruginosa) and that there was no loss of activity in the presence of 20% serum. In clinical trials, Gough et al. (1944) reported that an aqueous solution of 2-2 % phenoxyethanol was effective for the treatment of burns and superficial wounds infected with Ps. pyocyanea, although Gram-positive organisms were apparently not affected. These authors found that this concentration of phenoxyethanol was not irritant in these situations. In view of this, it seems that phenoxyethanol may be suitable for use in circumstances where there is a possibility of contact with the membranes of the urinary tract.
In conclusion, it seems that chlorhexidine may not be effective for the prevention of infection and cross-infection of urinary tracts where certain Gram-negative organisms, particularly P. stuartii, are a problem. Phenoxyethanol may be one suitable alternative, although its relative lack of activity against Gram-positive bacteria may necessitate its being used in combination with a second, compatible antibacterial agent. 
